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1 Introduction 
 Bandai-san is a volcano in north-eastern Honshu, Japan. On the 15th of July 
1888, a terrible volcanic eruption took place at the mountain. About 500 people were 
killed and 200 houses buried or crushed. Before the eruption, there were three 
principal  peaks  ; Ohbandai (Big Bandai-san), Kobandai (Little Bandai-san) and Ku-
shigamine. 
   Nature (Sept. 13, 1888) described the  scene, quoting a Times Correspondent as 
 follows  ; "At about 8 o'clock on the morning of July 15, almost in the twinkling of an 
eye, Little Bandai-san was blown into the air and wiped out of the map of Japan. A 
few minutes later its debris had buried or devastated an area about half the size of 
London." Most of Japanese newspapers and magazines reported in almost the same 
way. 
   Sekiya and Kikuchi (1890) reported on this eruption as  follows  ; "  At 7  : 45, 
while the ground was still heaving, the eruption of Kobandai-san took place  A dense 
column of steam and dust shot into the air, making a tremendous noise. Explosions 
followed one after another, in all to the number of 15 or 20, . The last explosion, 
however, is said to have projected its discharge almost horizontally, towards the valley 
on the north. The main eruptions lasted for a minute or more, and were ac-
companied by thundering sounds which, though rapidly lessening in intensity, continued 
for nearly two hours." 
   During the last century many articles on that eruption were published. Most of 
them, from Sekiya and Kikuchi (1890) down, were based on the assumption that a 
violent steam-blast eruption destroyed the peak of Kobandai just after the first 
explosion. This type of eruption is called "ultra-vulcanian eruption". 
   In the last decade, Nakamura (1978), Moriya (1980) and Ui et al. (1986) expanded 
on the eruption of Bandai-san in 1888. Their works changed the image of the eruption 
from "ultra-vulcanian eruption" to a set of steam explosions and the collapse of the 
mountain in a kind of landslide accompanied by an avalanche of volcanic debris. (Fig. 
1) Nevertheless the details of the disaster have been still unknown.
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    Fig. 1 Sites of Quaternary volcanoes in north-eastern Japan and location of Mt. Bandai, 
       after Ui et  al. (1986). 
   The author found some previously unknown data on the eruption. Contrary to 
the aforementioned, widely accepted view of Kobandai's rapid vanishing, the analyses 
of some photographs, sketches and documents on the eruption led the author to the 
following hypothesis. After the first eruption at around 7 : 45, Kobandai still existed, 
at least untill  9  : 10. The landslides occurred two or more times. The first one began 
on the mountainside triggered by the eruption and its debris avalanches hit some 
villages on the northern skirt of Kobandai. The peak of Kobandai collapsed about 
one and a half hours later resulted from unstabilization caused by the eruption and the 
landslide. 
2 The newly-found and reviewed data 
   A series of sketches, titled "Bandai-san funka, Bandai- mura yori nozomu shin-
sha" (in this paper, it shall be called "Bandai-  mura Ser."), was previously discovered 
data. The only exceptions to this are "Me de miru cho-shi (Visual History of the 
Town)" and Bandai-choshi, namely "The history of Bandai Town", published by 
Bandai Cho (1971, 1985), in which was appeared. 
   It consists of four figures in the sequence of stages of volcanic activity. The 
figures, drawn by an anonymous villager, have no captions except time and date. He
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 Fig.  2  Sketches  of  ` Bandai-mura  Ser.'
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did not add any other explanation nor information for posterity. 
   This "Bandai-mura Ser." is shown in Fig. 2. The time and 
each scenes as  follows  ; 
 a  : Meiji 21st,15th July in the solar calender 
 7  :  44  a.m. 
 b  :  8  :  14 a.m. 
 c  :  8  :  50 a.m. 
 d  :  9  :  10 a.m.
date are written in
1 
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A New Hypothesis on the Collapse of Bandai-san Volcano in 1888 163
           
• • ••... • .           .. • . ...•. . . . 
  •.
...• •:. • : .;; • 
tl                                                                                                     •• ••• •••-                                                                                           • .•-  
• 
••                                        
. .                                      
. .„ • - .   
• • 
_ • • •                              
. .            
. • .• --• 
•                              
. •."
• 
 —
(c)
.fix‘C‘r
• 1"4.,;4 t 
 4;i  i,V1".1'' 
:
           ,„
Fig. 3 
  (a) 
  (b) 
  (c)
                (d) 
Photographs of Mt. Bandai. 
on 15th July, 1888 after Aizu-Wakamatsu Shi (1960) 
 on 15th July, 1888 after Aizu-Wakamatsu Shi (1966) 
on 1987
Profile(d) shows the differences between (b) and (c) by their overlapping.
   Scene "a" was drawn just after the first eruption, from Bandai Mura (present 
Bandai Cho). The village is situated about 9 km southwest from Ohbandai. Three 
peaks are  recognized  ; Ohbandai in the center, Akahani on the right and Kobandai on 
the left. 
   Contrary to the widely accepted view, the peak of Kobandai still existed, at least 
in scene  "b", 30 minutes after the first eruption. The probability is that the time lag 
between the first eruption and the collapse of Kobandai was more than 86 minutes. 
   In scene "d", the profile of Kobandai is not clear. However, the authorfound two 
kinds of photographs showing just the same view as scene "d" of  "Bandai-mura Ser." 
They show the peak of Kobandai and two wisps of smoke at once (Figs. 3a, b). They
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back up the existence of Kobandai in scene "d". Though these photographs are 
published in local commemoration albums (Aizu-wakamatsu Shi 1961, 1966), nobody 
has noticed the skyline of Kobandai. As compared with a recent picture of Bandai 
Volcano (Fig. 3c), the change of the silhouette is evident. (Fig. 3d) 
   Kobayashi (1892) presented his sketches  (Fig.  4) and their explanation on the 
eruption of Bandai-san. He was a head teacher who lived in Inawashiro Machi and 
was the only eyewitness having even elementary knowledge of earth science at the foot 
of the volcano in 1888. From Inawashiro town, situated in a SSW direction from the 
volcano, the peak of the Kobandai could not be seen, because it was blocked by Mt . 
Akahani. His depiction shows three stages in the form of the smoke and dust at the 
time of the eruption as  follows  :
, 
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Fig. 4 Sketches of  'Kobayashi's Ser' after Kobayashi (1892).
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 x  : A pillar of a dense mass of black smoke ascended into the air. 
 y  : The top of the dense column of smoke expanded and made a mushroom-
         like form. 
 z  : The smoke and dust covered the top and side of the mountain. 
   In the captions of Kobayashi's sketches, there are no records on time. For that 
reason, the correlation of "Kobayashi's Ser." to  "Bandai-mura Ser." is a little difficult. 
For example, scene "y" in "Kobayashi's Ser." probably corresponds to "b" or "d" in 
 "Bandai - mura Ser ." The author correlates them as  follows  :
Stage 
 Ia 
 Ib 
 Ic 
 II 
 III
 "Bandai -mura 
        a
     b 
        c 
     d
Ser." "Kobayashi's Ser." 
       x 
 —  or  y 
 —  or  z 
 y  or  — 
     z or —
Photographs
 **
          no picture,  *  : photographs in the commemoration albums of  Aizu-
     Wak amatsu Shi) 
   In their article, Sekiya and Kikuchi (1890) related a very interesting account by an 
eyewitness, Mr. Tsurumaki, a Buddhist priest of Niigata Pref. He was staying at the 
Nakanoyu Spa on the fringe of the collapsed area on the 15th of July, 1888, and escaped 
from the stricken area to reach Odera almost miraculously. The account of Mr. 
Tsurumaki's personal experience of the eruption has some discrepancies with the 
description on the development of the disaster by Sekiya and Kikuchi themselves. 
The progress of the eruption in Tsurumaki's memory is well matched to the author's 
view of the three stages in the eruption as  follows  :
(Stages by the author) 
     Stage 0
Stage Ia
         (Descriptions by Tsurumaki) 
"The morning of the 15th, which was the fatal day, 
dawned with a bright and pleasant sky, and the flow of 
spring was as usual. At about 8 o'clock, however, 
there was a fierce convultion of the ground, and we all 
rushed out of the house. 
In about 10 minutes (seconds ?), while we were fearfully 
wondering what was the matter, a terrible explosion 
suddenly burst out from the slope of Kobandai, about 1 
cho (ca. 109 m) above a place at which steam has been 
issuing from time unknown. This was followed by a 
dense mass of black smoke, which ascended into the air
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Stage  Ib  • c
Stage II
Stage III
   Mr. Tsurumaki finished  his report like this : "I reached Odera at noon, and there 
I received surgical treatment, etc." 
   There are some other  accounts  by  survivors.  Mr.  Yoshida  at  the  eastern foot of 
Bandai-san, for example, reported also the three stages of the disaster which consist 
of a first eruption stage with falling mud, ash and stones, a second relatively moderate 
stage (a kind of intermission) and third stage of activity with the fall of ash and sand 
(Murayama 1978). 
   Judged in the light of these newly-found visual materials and reviewed documents, 
the peak of Kobandai remained for a fairly long time  (Ist and 2nd  stages  :  ca. 90 
minutes) after the first explosion. 
3 The plural collapses hypothesis 
   As mentioned above,the newly-found visual data from the area of the southwest-
ern direction of the volcano shows that the peak of Kobandai did not vanish in a 
moment during the first eruption, but still existed during the author's first and second 
stages. This data is confirmed by the eyewitness evidence from the western fringe of 
the collapsed area and eastern foot of Bandai-san. 
   However, the survivors who lived at the northern foot of  Bandai-san reported that 
the stream of debris arrived at different points of their residences in  6-10 minutes just 
after the first explosion.
 and immediately covered the sky. At this time, 
showers of large and small stones were falling all about 
us. To these horrors were added thundering sounds, 
and the tearing of mountains and forests presented a 
most unearthly sight, which I shall never forget while I 
live. 
We fled in all directions, but before we had gone many 
metres we were all thrown prostrate on the ground. It 
was pitchy  dark  ; the earth was still heaving beneath 
 us  ; our mouths, noses, eyes, and ears were all stuffed 
with mud and ashes. (an omission of 4 lines) 
After the lapse of an hour the stones ceased to rain and 
the atmosphere had cleared from darkness to a light 
like moonlight. Thinking this a fine opportunity to 
escape, I got up and cryed,  "Friends, follow  me  !"  ; but 
nobody was there. 
When I had descended about two cho, there was a 
second, and after another cho, a third explosion. In 
these sand and ashes were ejected, but no stones". 
   li  i   I    , and there 
 )unts  v  i .  .  i         
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   Presuming that the collapse of the volcano occurred only once, their evidence is 
contradictory to the data which indicates that Kobandai remained intact for one and 
a half hours after the first eruption. 
   Moriya (1980) presented a series of profiles showing the presumed process of the 
1888 eruption and collapse of Bandai Volcano. Compared with the real scenes in the 
newly-found pictures of the eruption, his supposed figures, from the steam explosion to
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Fig. 5 Schematic diagram for the 1888 eruption of Mt. Bandai, viewed from northern 
   piedmont. Shape of the mountain is based on sketches by Sekiya and Kikuchi (1890). 
 0  : Ohbandai,  K  : Kobandai,  U  : Kushigamine,  M  : Maruyama,  I--III  : stages.
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the collapsing of the mountain, are basically correct. However, even his far-sighted 
inference did not include the existence of Kobandai after first explosion, or explain this 
contradiction. 
   For the solution to this contradictory problem, the author developed the "plural 
collapse hypothesis" as  follows  : Just after the first eruption  (15-20 explosions), a 
relatively small but severe landslide occurred on mountainside of Kobandai. (Stage I) 
After a while (probably more than 90 minutes later) large-scale cone collapses foll-
owed and Kobandai Peak vanished. (Stage III) 
   Between the first landslide and the secondary collapses, there was a kind of 
intermission stage with less activities. (Stage II) The photographs and sketches ("d" 
and "y ?") show the scene of this stage. 
   A proposed scenario of the 1888 Bandai eruption is summerized in Fig. 5 and as 
 follows  :
Stage 
 0
 I
II 
III
4 The problem of the site of the first landslide 
   It is a  difficult problem to confirm the site of the first land-slide on the northern 
mountainside of Kobandai, because of the following large collapse covered it with 
debris or has  eroded  to  the  remains  of the first one. 
   Owing to a lack of petrological and sedimentrogical evidence, a definite conclusion 
must be reserved. However, the information provided by the author suggests that 1) 
the site of first landslide is was in the vicinity of Akanuma, a  small pond with strongly 
acidic water, from the location of the northernmost steam shown by photographs (and 
probably the sketch by Mr. Kobayashi), and 2) the course of the first debris flow was 
the "nested straight deep valley in the so-called explosion crater" ("graven-like valley 
by Mizuno 1959", "box-like valley by Maruta 1968" or "avalanche valley by Nakamura 
1978"). 
   Moriya (1987) divided large-scale destruction of stratovolcanoes into two  cate-
gories : large scale destruction  (107 m3 in volume of debris) such as "Ontake-kuzure", 
and gigantic destruction  (109 m3) such as the collapse of St. Helens Volcano. (Fig. 6) 
   The collapse of Kobandai belongs in the latter category. However the first
 Time Events 
5th, July.  7  : 00 Rumblings start 
       7 : 30 Earthquakes start 
       7 : 45 First eruptions start 
 7  :  45+ First collapse on the mountainside of 
              Kobandai 
 ca.  8  : 40 Reduction of activity 
 9  : 10+ Second collapse (or  more  ?) on the- sum-
               mit area of Kobandai. 
 lt l   i   i    i  l li     
       i     i  .
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(a)
                                        •
Fig. 6
 (  b  ) 
44001}", 
Gigantic (a) and large (b) destructions of stratovolcanoes after Moriya (1987),
landslide on the mountainside of Kobandai belongs to the former one. 
the same order as  "Ontake-kuzure"  : 
                Comparison of the size of Kobandai's first 
                     landslide with "Ontake-kuzure"
Length 
 Width 
Depth
Avalanche valley of 
 "Ontake-kuzure" 
    (1984) 
    1350 m 
     380 m
     150 m
It had a size on
 Avalanche valley of 
Kobandai's 1st landslide 
     (1888)
 1200  m 
      500 m
 150  m
   The 1888 activity of Bandai-san was of a compound type with both large scale 
and gigantic destruction. The first produced an instability of the summit area of 
Kobandai. The gigantic collapse of Kobandai followed after it. 
   The presumed topographical map of Kobandai and the site of collapses are shown 
in Fig. 7, and the profile is shown in Fig. 8. The method to restore the lost landform 
will be reported in a further paper (Yonechi in prep.).
5 Conclusions 
   On the 15th of July 1888, a volcanic eruption took place at Mt. Bandai-san in 
north-eastern Japan. During the last century, it has been believed that the peak of 
Kobandai was destroyed just after the first explosion. However the author found the 
data to demonstrate its existence for 85 minutes or more after the first explosion. 
   On the other hand, survivors in the northern piedmont area attested that the debris 
flow reached their villages in  6-10 minutes after the first explosion. For the solution
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Fig. 7 Presumed topographical map of Kobandai (a) and present map (b). 
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Broken  lines  : deformed area's boundaries for 1st (inner) and 2nd (outer) collapses. 
 0  : Ohbandai,  K  :  Kobandai, U  : Kushigamine 
 M  : Maruyama,  A  : Akahani-yama,  N  : Numano-taira.
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 Fig. 8 North-south cross section of Mt. Bandai showing pre- and post eruption profiles. 
   Vertical and horizantal distances are in  103 m. 
  0  : Ohbandai 
   K Kobandai 
   I : First collapse 
 II  : Second collapse
to the problem of this contradictory evidence, the author proposes the "plural collapses 
 hypothesis"  : the disaster was composed of at least two collapses, the large scale 
destruction which occurred on the mountainside and the gigantic collapse of the peak 
of Kobandai.
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